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THE TECHNICAL DAY TRADE SCHOOLS IN GERMANY' 



GEORG KERSCHENSTEINER 
Superintendent of Schools, Munich 



The development of German industry and of German com- 
merce since the foundation of the German Empire is one of 
the phenomena which both we at home and our neighbors 
around us regard with astonishment, and which force us in- 
voluntarily to ask what were the intrinsic causes that brought 
this development to pass. Hand in hand with it we see also the 
advance of the entire system of technical schools. All German 
states are paying increasing attention to these technical-school 
systems. The sums paid from the public purse for technical 
instruction have reached a height unknown before. In 
Prussia, the largest state in Germany, the state expenditure for 
continuation and trade schools amounted in the year 1886 to 
570,000 marks; this expenditure rose in the year 1893 to 2,300,- 
000 marks, in the year 1903 to 6,300,000 marks, and attained 
in the year 1908 the height of 12,000,000 marks, or, in round 
numbers, three million dollars. The expenditure for technical 
schools has risen in a similar manner in Austria, where it 
amounted, with the exclusion of Hungary, in the year 1896 
to 5,200,000 crowns, in the year 1906 to 10,300,000 crowns, and 
in the year 1908 to 14,500,000 crowns. 

It is natural to presume that these rapidly rising curves of 
industrial development and technical training both at home and 
abroad stand in intimate connection with one another. We may 
be inclined to give technical training credit for a considerable 
portion of this industrial development; for it might be reasoned 
that technical training must have preceded the visible results 
of this training. But it is equally possible that industrial devel- 
opment preceded the development of technical training, and 
that thus the requirements of industry were the direct or indirect 
causes for the establishment of new technical schools. And it is 
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also quite possible that though our technical and commercial 
schools have not failed to influence the development of German 
industry and trade they have by no means been the determining 
factors in it. 

It is not my object at present to investigate these questions. 
Some of the answers will present themselves in the course of 
our inquiry into the development of German technical schools, 
their number, scope, and ideals. 

In spite of the great expansion of the technical-school system 
in Germany, it is not difficult to obtain insight into its essential 
features, owing to the German tendency to unification, and es- 
pecially to the fact that the schools have arisen partly or entirely 
through state initiative. It will be advisable to distinguish three 
groups of schools, according to the grade of training to which 
they aspire. German industry and trade require, precisely like 
the German army, a number of intellectually highly-trained 
officers, a number of well-trained subalterns, and an army of 
efficient soldiers. 

The group of technical officers is almost exclusively re- 
cruited from the German technical colleges. These institutions 
are open only to students who have passed through the nine 
classes of the secondary schools. They educate the technical 
leaders of industry and also the state and municipal officials who 
are intrusted with the execution of technical problems. They 
receive their pupils after a school course of twelve or thirteen 
years, including the primary and secondary school, running from 
the pupil's sixth to his nineteenth year. Frequently a year of 
practical work is thrown in between the secondary school and 
the technical college. These technical colleges supply us for 
the most part with the higher technical heads of factories, whose 
duty it is to strike out new paths and discover new tasks and 
methods. 

Two different kinds of schools exist for the training of 
subaltern officers: the middle and the lower technical training 
schools. The technical middle school expects its pupils, as a 
rule, to possess the knowledge and dexterity that are acquired 
by a six-year course at a higher secondary school. This six- 
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year course is a continuation of the first four years in the 
primary school. Its concluding examination gives throughout 
Germany the right to serve one year in the army instead of 
three. Two years' practice in the workshop is generally re- 
quired before admittance to these technical middle schools. It 
is the purpose of these schools to provide industry with skilled 
men, who can serve immediately under the technical leaders as 
competent helpers either in the office or in the works. They 
also train the subaltern technical officials for the municipal and 
civil service. The time allotted them for this task is from two 
to two and a half years. The pupil is therefore about twenty 
years of age when he leaves school. (Compare also in Abhand- 
lungen und Berichte iiber technisches Schulwesen the report of 
Director Rommberg of Coin, p. 83.) In place of the qualifica- 
tion for the one-year military service that is gained by the con- 
cluding examination of a school with six classes, the pupil can 
undergo an entrance examination for the technical middle trade 
school. 

In addition to these schools there exist a great number of 
technical lower trade schools for the training of foremen, en- 
gine-fitters, masters, or other lower officials for the constructive 
and business departments of works and factories. The condi- 
tions of admittance are graduation from the primary school 
(with eight classes) followed by at least four years' practical 
work. In other words, only thoroughly trained workmen are 
received in these schools. The period of instruction varies from 
one to two years. Foremen proper, as required in industries, 
that is to say, workmen placed at the head of a group of other 
workmen in factories, are as a rule not trained in either of these 
trade schools. These men must be possessed not only of suffi- 
cient technical experience but also of special qualities of char- 
acter, which are inborn and cannot be acquired in a two years' 
school curriculum. In the opinion of most German manufac- 
turers it is best to take these foremen from the ranks of the 
most capable workmen. What they lack in technical training 
is supplied by the third group of schools. 

This third group of schools might be designated as technical 
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workmen's schools. They are spread all over Germany, in the 
shape of continuation schools, factory schools, apprentices' 
schools, Sunday and evening schools. Their essential charac- 
teristic is that school attendance generally runs parallel with the 
training in practical work. In all large and most small townsi 
of Germany, apprentices and other youthful workers are under 
the obligation of attending a continuation school for from six 
to nine hours weekly during the working days. This continua- 
tion school must as far as possible take the practical work of 
the apprentice as the basis of its teaching. In some few cases 
factories have established schools as part of their organization, 
in which every apprentice without exception receives higher in- 
struction for from two to four hours daily. In other places, 
again, special apprentices' schools have been established for 
locksmiths, machine-builders, joiners, weavers, plumbers, etc., 
which take the place of the ordinary apprenticeship. Moreover 
in all German towns evening and Sunday trade schools exist 
for workmen, similar to those common in England and America. 
I class all these schools together under the name of technical 
workmen's schools. 

In many cases these technical workmen's schools are affili- 
ated with the technical middle schools. They make use of the 
same workshops and classrooms and have the same teachers. 
The more gifted pupils can go up from the workmen's schools 
to the middle and even to the higher technical schools, provided, 
in the latter case, that they are able to pass the entrance examina- 
tion. They have a considerable advantage over many pupils of 
these higher schools in their thorough practical training. This 
is a point on which of late years special stress has been laid in 
admittance to the lower and middle trade schools. Only as an 
exception and under quite peculiar circumstances is it considered 
advisable, in the interest of industry, to admit young men to 
the lower trade schools who have been trained, not in the work- 
shop, but in the office. The possibility of thus moving up from 
one school to another not only provides industry with capable 
workmen but also builds, a ladder by which men from the middle 
and poorer classes may mount up to better-paid posts. The 
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technical middle schools thus also supply a social want. On the 
other hand it is, as a rule, impossible in Germany for a pupil 
who has passed through the technical middle school to enter the 
technical colleges as a matriculated student, and thus to gain 
the qualification for a leading officer of industry. The only 
technical middle school that accords its pupils the right of ma- 
triculation as students in the technical courses of the university) 
is the Trade Academy of Chemnitz in Saxony. There is no 
other German school of the same kind. Industry, however, pays 
little attention to this system of qualification, and although the 
pupils of the technical middle schools rarely become students 
in the technical courses of the university, we nevertheless not 
infrequently see them in higher industrial posts. Englishmen 
and Americans will find it difficult to understand such rigorous 
distinctions, for they are more accustomed than we in Germany 
to inquire not what school a man has attended but what he has 
learned and what he can do. Yet the German system is not 
altogether without justification. Examinations rarely give a 
true picture of a man. We rarely succeed in so ordering them 
that memory is not placed at an advantage over real capacity. 
But in spite of the fact that a man's best qualities generally re- 
main hidden from the examiner, our technical colleges in Ger- 
many, which have a very high standard for the training of 
engineers, analytical chemists, and architects, must demand a 
fairly homogeneous and intellectual preparatory training if 
their scientific training is to proceed on the same lines as hereto- 
fore. This homogeneous and intellectual training is as a rule 
to be had only in the German nine-class middle schools which 
begin after the first four classes of the primary schools. It 
would be of the greatest danger to Germany's industries if the 
scientific standard of her universities were to be lowered. 

The technical middle schools, or, as I have called them in 
the title, the technical day trade schools, do not exist for all 
trades and industries in Germany. The industries in the service 
of which such schools have already been established are the 
various kinds of metal industry, textile industry, wood industry, 
shipbuilding, smelting works, and foundries. Another group 



300 THE SCHOOL REVIEW 

of these day trade schools belongs to the building trades, both 
above ground and under ground, carpentry, masonry, drainage, 
concrete and iron works, and the different kinds of art trades, 
printing, lithography, and chemical engraving. A third group 
deals with commercial subjects. In addition to these we have 
a number of lower technical schools adapted for home industries, 
for instance, schools of weaving, carving, basketmaking, lace- 
making, etc. Finally, household schools and schools for needle- 
work and dressmaking must not be forgotten. These schools 
for home industries are of the greatest importance in an over- 
populated country like Germany, or a country poor in agriculture 
like the Alpine districts of Austria, and they are accordingly 
beginning to attract the attention of the state in a very high 
degree. Particularly in Austria the organizers of home indus- 
tries have in some places succeeded by good schools in so raising 
the standard of production as to lead to a not inconsiderable 
export and to increase the prosperity of districts possessing no 
advantages of soil, in a manner undreamed of before. The 
establishment of day trade schools has sometimes been the 
cause of more economic and social profit in these cases than in 
the large industries. Our magnificently developed chemical in- 
dustry as well as our food industries are at present almost en- 
tirely without technical middle schools. Neither are there any 
public day trade schools for the clothing branches of industry. 
But the chemical industry is admirably provided with higher 
officials by our scientific schools, and numerous private schools 
(millers' schools, brewers' schools, tailors' academies, and 
women's schools) provide instruction in the clothing and some 
food industries. 

In Germany, with an area of 540,000 square kilometers, that 
is, about one-third of the seventeen northern states, the number 
of technical day trade schools supported by states, provinces, or 
parishes, and therefore public schools, amounts in round numbers 
to five hundred. There are about the same number of agricul- 
tural schools. Among the industrial and trade schools are nine 
technical universities, three mining academies, and five com- 
mercial universities ; twenty higher and eighteen lower technical 
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middle schools for the various metal industries, nearly forty 
middle schools for the weaving industry, nearly fifty for the 
building trades, about twenty for the wood trade, twenty-five 
so-called Kunstgewerbeschulen, and thirty more for special 
branches of art trades. Still greater is the number of higher 
and lower technical middle schools in Austria, which has been 
systematically spreading a net of these schools over all its states 
since the year 1873. It would be purposeless to give the numbers, 
as the Austrian system does not correspond with the German. 
We must be careful not to work with figures alone, in describing 
technical schools. People are only too prone to lose their heads 
over figures. But the number of schools is not the principal 
thing. So long as a country has pretty well what it needs, the 
inner organization of its schools and their relation to the re- 
quirements of its industries are of infinitely more importance. 

In order to give a picture of this inner organization and its 
relation to industry let me consider some of the principal groups, 
the schools for the metal industry, the schools for the weaving 
industry, and the schools for the building trades. 

Among the schools for the metal industry the most numerous 
are the royal schools for machinery and technical electricity. 
They are mostly higher technical middle schools, combined in 
some cases with lower technical middle schools. In Prussia 
there are fifteen of these : Aachen, Altona, Breslau, Coin, Dort- 
mund, Duisburg, Elberfeld, Essen, Gleiwitz, Gorlitz, Hagen, 
Kiel, Magdeburg, Posen, Stettin ; in Bavaria there are two higher 
and three lower schools. Those Prussian towns in which cutlery 
and hardware are developed have in addition special trade 
schools — royal trade schools for hardware in iron and steel: 
for instance, Remscheid, Schmalkalden, Siegen, and Solingen, 
which export their wares over the whole world. All these 
schools, and especially the schools for machinery, have developed 
from the most modest beginnings. They were originally in 
Prussia, in the first half of the last century, so-called provincial 
trade schools. They had to teach simply artisans and foremen, 
and took their pupils at the age of fourteen from the elementary 
school. In the year 1870 there were about thirty such schools. 
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At this date they were reorganized. Admittance was granted 
only to pupils who had passed through the five lower classes of 
our general middle schools. This means going far beyond the 
mental horizon of the elementary-school pupil. These schools 
underwent a second transformation in the year 1878. Most of 
them were then changed into middle schools with nine classes, 
for purposes of general education, the so-called Oberrealschulen 
of today. Only five of the old schools retained the organization 
of a so-called technical middle school (Gleiwitz, Breslau, Hagen, 
Barmen, Aachen). The third transformation took place in the 
year 1880. In this year a higher technical middle school for 
machinery, of the kind already described, was established in the 
town of Coin. A lower technical middle school, a so-called fore- 
men's school, was attached to it. A few years later a similar 
school was established in Dortmund, and ever since this system 
has been adhered to. The development of schools in Bavaria 
has proceeded on the same lines as in Prussia, since the last 
decade of the last century. 

The development of the lower schools for machinery in 
Prussia has been exceedingly satisfactory, and the pupils turned 
out by them have been able to meet all the requirements of in- 
dustry. They have never trained foremen. They give men from 
the primary school with long practical experience a technical 
training suitable to the preparation they have received, and leave 
the manner of their subsequent occupation to industry. The 
teaching lays special stress on the training of the understanding 
for the principles of mechanics and the laws of solid bodies. It 
comprises the elements of mathematics (addition, subtraction, 
multiplication, and division, powers, square and cubic roots, 
equations of first and second degree, geometry, trigonometry, 
and the calculation of surfaces and contents of simple solids) ; 
mechanics (the laws of the elementary statics and dynamics of 
solid and fluid bodies, the laws of solid bodies) ; physics (heat, 
gases, fundamental laws of optics) ; chemistry (the elements and 
the chemical compounds that are important in machinery, metals 
and metaloids) ; technical drawing (drawing in projection, geo- 
metrical and freehand drawing, and especially freehand sketch- 
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ing) ; mechanical technology ( founding, forming, forging, 
rolling, etc. ) ; the most important tools and machines for metal 
and wood, the most important parts of machines, the elements of 
machine-building, the principles of technical electricity, simple 
building-constructions, sometimes practical exercises in physical 
and electrotechnical laboratories, for taking measurements with 
the simplest instruments. To this must be added instruction in 
German, arithmetic, the writing of cost-estimates, and the in- 
spection of factories. All these subjects are spread over four 
half-yearly terms. The certificate awarded at the end of the 
course gives the right to the title of master and to the engage- 
ment of apprentices. Therefore we call these schools "privi- 
leged schools." 

It is not devoid of interest to note the answers given by lead- 
ers in industry to inquiries lately made by the "German Com- 
mittee for Technical Schools" with a view to more thorough 
organization. They point out that it matters little how far the 
pupil advances in the different subjects of instruction, but it 
matters a great deal whether he is thoroughly grounded in 
them; that it is not a question of increasing theoretical knowl- 
edge but of enlarging practical experience; that these lower 
technical schools train too many office men and too few foremen, 
fitters, and masters; that their chief aim should be to develop 
readiness of apprehension, the ability to draw, business capacity, 
and interest in natural science ; that men who have passed through 
the state schools have on an average a better general and techni- 
cal education than the pupils of private schools, and that it would 
therefore be in the interest of industry if all technical schools 
in Germany were exclusively in the hands of the state. In many 
cases the answers assert that even at admittance the very greatest 
attention should be paid to the practical experience possessed 
by the candidate. Four years are not considered sufficient. 
They demand a four-year apprenticeship and after this four 
years' work as journeymen. And they urge the necessity of 
advising the pupils on leaving school not to crowd into the 
offices, but to seek positions in the workshops, which stand higher 
in repute and are better paid than the former. 
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The higher schools for machinery go considerably farther 
than these just described. They presuppose a fairly good general 
education, such as is gained in a six-class middle school in Ger- 
many, and generally demand in addition, two years' practical 
work. On this they base a curriculum of two and a half years' 
instruction. The subjects taught are in the main the same as 
those of the lower machinery schools, but they are treated more 
scientifically and give the pupils the knowledge requisite for 
simple construction under supervision or for reproduction. In 
mathematics the pupils go as far as differential and integral 
calculus; in mechanics, to which the greatest attention is paid, 
they study the elements of heat in physics, machine-building, 
and technical electricity, and they receive particularly careful 
instruction, both theoretical and practical, in laboratories espe- 
cially fitted up for these three subjects. All proprietors of 
works and factories lay stress on the importance of laboratories, 
and the Memorial on the Technical Schools of Germany points 
out that many of them mention the necessity of technical ex- 
periments and continued observations that might well be placed 
in the hands of men trained in technical middle schools. Natu- 
rally great importance is attached to training in drawing, not 
only geometrical drawing but freehand sketching, and on the 
reproduction of machines and parts of machines from memory. 
Many regard education in the faculty of space-conception as 
absolutely necessary in these schools. In mechanical technology 
the pupil is introduced to tools and machines, to smelting, found- 
ing, forging and rolling processes, and, to the study of raw ma- 
terials; in building construction, to the combinations of stone, 
wood, and iron, to the construction of vaults, roofs, and stair- 
cases, and to the elements of graphic statics. To this is added 
instruction in business matters, book-keeping, bills of exchange, 
specifications, and estimates. The time allotted for everything 
is on an average forty to forty-two hours a week, during a 
course of two or two and a half years. 

The pupils trained in these schools find employment in Ger- 
many not only in industry but also in the service of the state. 
The latter is particularly the case when they can show good 
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practical ability. But their number is not great. In Prussia 
in the year 1904 the higher schools for machinery were training 
nine hundred and forty pupils. If we apportion this number 
among the half-yearly terms, we get in round numbers one hun- 
dred and ninety pupils per term ; that is to say, the higher schools 
for machinery throughout all Prussia turned out one hundred 
and ninety pupils in 1904. If we consider that probably half 
of these enter state service not many remain for private posts. 
The technical middle schools for the metal industry are for the 
most part distinctly divided into higher and lower schools. This 
is not yet the case in the building trades. But the necessity for the 
division is making itself more and more felt. We are endeavor- 
ing to place working builders, that is, master masons, master 
stone-cutters, master carpenters, and foremen, in schools of 
their own, with a lower standard, and to train technical builders, 
both for private and state posts, exclusively in the higher middle 
schools, the so-called building trade schools. These schools were 
originally founded for the theoretical training of ordinary 
builders. The first school of the kind was established as a pri- 
vate undertaking in the year 1820 in Munich by Mitterer and 
Schopf, and raised to a public institution in 1823. The second 
school was founded in 1831 in Minden, Prussia. This was 
also the work of a private man, the district building-inspector 
Haarmann. In both cases the founders were inspired by their 
recognition of the fact that the theoretical knowledge and the 
ability in drawing of the working builders were entirely insuf- 
ficient. Other building schools followed later, partly established 
by the state, partly by private business men, but in the latter 
case first subsidized by public money and eventually passing 
into the hands of state or commune as public schools. But they 
were all founded as lower middle schools. Not till later, after 
state and commune had begun to require a certain class of tech- 
nical workmen, and after the public for its own security had 
begun to take an interest in the training of private builders, was 
the standard of these schools raised. To these external causes 
we must add an internal cause, which has made itself apparent 
in all technical schools in the course of their historic develop- 
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ment. Every school has in itself a motive for progressive ex- 
pansion. This process of transformation is seen not only in 
Germany, but in all countries. It may even be a danger for 
technical schools, in spite of its intrinsic justification. The 
teacher is constantly seeking to make his instruction wider and 
more thorough, and this pushes the pupil, at first unintentionally, 
beyond the limits of artisanship. But as it is impossible for a 
trade to nourish which is being automatically drained of its 
most intelligent members, it must be a fundamental principle, 
in the organization of all technical schools, to preserve the pupils' 
joy and interest in personal, manual work. 

In Germany there are at present forty-five higher technical 
middle schools for builders. They are trade schools, and train 
their pupils in five half-yearly terms to become either independent 
masters or assistant workmen for office or building (drawers 
and foremen), or technical workmen for the state, the army, 
the railway, or the municipality. The conditions of admittance 
are: an age of sixteen, an entrance examination, or the certifi-i 
cate for the voluntary, one-year military service, and, as in the 
machinery schools, practical work of at least twelve months' 
duration. Exceptions are sometimes made to the last condition. 
In South Germany the four half-yearly terms are frequently 
placed in the winter months, so that the pupils can return to 
practical building-work during the summer. Paragraph 89 of 
the German Military Law allows pupils who have passed the 
final examination with honors certain privileges in going in for 
the examination for the one-year voluntary military service. 

Most German building-trade schools have been equipped for 
building above ground, but some few also embrace underground 
building, as well as iron construction and concrete building. In- 
struction in German trade schools for building above ground 
generally embraces the practical subjects, construction, drawing, 
the theory of building and composition, and also the preparatory 
subjects, such as algebra, plane geometry, geometry of solids, 
and trigonometry, physics, chemistry, projection, freehand draw- 
ing, modeling, surveying, and the study of materials. The only 
general subjects are German, the theory of business and law. 
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and arithmetic, including cost-estimates. The number of weekly 
lessons is on an average forty-four, so that the weekly number 
during the five half-yearly terms amounts to two hundred and 
twenty. In the department for underground building some of 
these subjects are curtailed in order to gain time for instruction 
in earthwork, road-building, canal construction, bridge-building, 
railway-building, and the theory of machinery. The principal 
part of the hours for instruction — about one hundred and ten — 
is engrossed by the technical subjects, while only twelve to fifteen 
hours remain for general subjects. 

I do not wish to say that this peculiarity of the German 
building schools is worthy of imitation. In fact far too little 
attention is paid to general culture in most German technical 
middle schools. In this point they compare unfavorably with 
the French and Austrian schools. I shall return to this subject 
later on, and only remark here that the reorganization of build- 
ing schools in Austria of December 17, 1909, bears witness, in 
my opinion, to a deeper insight into the essence of true technical 
culture. According to the regulations of this organization it 
is to be the task of the new trade schools for builders to foster 
the study not only of technical subjects but also of those pertain- 
ing to general culture, with a view to supplying the trade with 
men whose education is not inferior to that bestowed in the 
general middle schools. Consequently these schools entitle their 
pupils to the one-year voluntary military service and exempt 
them from the theoretical part of the master builders' examina- 
tion. The Austrian schools receive pupils at the age of fourteen 
with the education given by eight years in primary schools. 
These schools consist of a four years' course, which includes 
thorough practical teaching both in school workshops and on 
private and public buildings. The first practical introduction to 
the trade takes place in the first and second year in the school 
courtyard. The third year consists of two winter half-years, 
interrupted by a summer half-year spent in practical service on 
buildings, and only the fourth year is devoted entirely to theory. 

I have already mentioned that the lower middle schools for 
builders in Germany lag far behind the higher middle schools. 



308 THE SCHOOL REVIEW 

They are mostly attached to the higher schools. Only in Austria 
have they recently been made entirely independent as building 
schools for artisans. They consist there of two technical courses 
of five months in the winter; the conditions of admittance are 
graduation from the primary school, apprenticeship, and three 
years in a continuation school. 

The schools for metal-workers and builders were not founded 
originally to meet the requirements of trade and industry. This 
was, however, the case with the schools for textile industries. 
The introduction of the power-loom turned the workman him- 
self into a machine. All that he had to do, or that he still has 
to do, is to watch the unvarying movement of a machine that 
is complete in itself. He has nothing to do with the process 
of weaving and nothing with the building of the machine. Thus 
he generally lacks any kind of stimulation from without, and 
consequently remains devoid of any higher mental or technical 
development. Yet even the textile industry requires intelligent 
workers who can be made use of as foremen and directors. This 
fact led manufacturers to demand the establishment of lower 
schools for weaving and spinning, and in some cases even to 
take the matter into their own hands. In other districts, where 
weaving was extensively carried on at home in the winter months, 
schools were founded in order to give peasants' daughters and 
servants, and young men as well, an opportunity of at least 
learning how to make linen, half-linen, and cotton fabrics for 
personal use. This last object was the origin of the numerous 
weaving workshops in Hanover and Silesia. As the artistic 
taste for hand-woven carpets, curtains, and furniture covers is 
increasing in Germany, it is not improbable that these simple 
opportunities of instruction will spread still farther in poor 
districts, as has been the case in Sweden. Later on, after the 
number of power-looms had multiplied exceedingly, and the 
processes of weaving wool, cotton, linen, silk, and velvet had 
been correspondingly developed, the sons of manufacturers be- 
gan to feel the need of higher schools. The foundation of these 
higher schools was also favored by the desire on the part of 
the manufacturers to make themselves independent of foreign 
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countries. In the first half of the nineteenth century young 
men who wished to learn the secrets of weaving were forced to 
go, at great expense, to Lyons, where both public and private 
weaving schools had long existed. 

German industry was also greatly hampered by the difficulty 
of procuring patterns, and the necessity of training pattern 
draughtsmen became self-evident. Courses in drawing had be- 
come especially indispensable in the schools for the woolen in- 
dustry, in which the pattern is generally attended to by the same 
employee who has the post of supervision in the machine-room. 
The higher weaving schools could be made use of for this pur- 
pose. A factory-pattern drawing school was soon attached to 
the oldest German weaving school, in Elberfeld, founded in 
1845. A second weaving school was founded in 1854 at Miihl- 
heim on the Rhine, and a third in 1855 at Krefeld. The Elber- 
feld school was also enlarged, at the suggestion of the manufac- 
turers, by a chemical department for dyers, printers, and 
bleachers. In the same manner the development of German 
trade made it necessary to add commercial courses to the weav- 
ing schools, for the instruction of clerks in drapers' shops and 
factories in the knowledge of wares and the processes of work 
in the different branches of the textile industry. And finally 
the weaving schools are sometimes combined with courses for 
dressmaking, frequented mostly by female pupils. These courses 
are most numerous in Berlin, the principal seat of dressmaking 
in Germany. 

The technical middle schools for textile industry are particu- 
larly developed in Prussia, where they were reorganized in the 
year 1896, as a result of conferences held between the directors 
of the weaving schools and experts in the trade. The influence 
of the textile industry made itself particularly felt on this occa- 
sion in the specialization of the different schools in the various 
districts in the kinds of weaving for which they were required. 
In this point also the technical middle schools for the textile 
industry are distinguished from those of the metal and building 
trades. In the latter, as opposed to the textile schools, there is 
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a strong tendency toward unification, special stress being laid on 
the technical basis common to all the different branches of the 
trade. Later on Bavaria followed the example of Prussia. 

In the conditions laid down for the admission of pupils to 
the lower and higher weaving schools it became clear that neither 
state nor municipality had the same need for skilled technical 
workmen in textile branches that they had in the metal and 
building trades. Admittance to the higher and lower middle 
schools is generally granted to all pupils in possession of a fair 
school-training. It is left to the discretion of the director to 
exclude pupils with insufficient training from the higher schools. 
One year's practical work is usually required of the pupils before 
entrance. The higher weaving schools generally comprise three 
half-yearly courses, and the lower weaving schools have gener- 
ally a half-year course; in each half-year course there are about 
forty-four lessons a week. In the higher schools these lessons 
are divided among the following subjects : setting up the frames, 
putting in and taking out the patterns, machines, materials, dyes, 
designing, and the law concerning the trade. These subjects are 
treated differently, according to whether the school is arranged 
for the woolen, half-woolen, linen, half-linen, jute, or cotton 
industry. The lower, half-year, weaving schools deal with the 
same subjects, which are of course considerably reduced in 
amount. The number of day trade schools for the textile in- 
dustry in Germany is twenty-seven. There are in addition a 
great number of workshops and schools for teaching weaving, 
lacemaking, and embroidery. 

Besides these three large groups of public trade schools, sup- 
ported with public money, by the state and municipalities, with 
which we must also reckon the South German trade schools 
for the wood industry (which are, however, without exception 
devoted exclusively to the training of master artisans), there still 
remain a certain number of trade schools dispersed through the 
country in the service of the most various trades, and supported 
partly by public money, partly by employers' associations, partly 
by purely private means. Saxony is the country that possesses 
the greatest number of trade schools. It would take us too 
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far to discuss these schools, although we should meet very 
interesting institutions among them, especially adapted to 
be of use in smaller trades. Day trade schools with a longer 
and a shorter curriculum are also attached to these German 
continuation and artisans' schools. For instance, day trade 
schools for joiners, art-locksmiths, jewelers, goldsmiths, book- 
binders, stone-carvers, decorators, machine-drawers, and build- 
ers are affiliated with the continuation schools in Munich. These 
trade schools seek to inspire new life in handicrafts that here 
as in all other countries have suffered cruelly from the advance 
of industry. There are similar day trade schools connected 
with continuation schools in most German towns. The most 
prominent among these are the German art-handicraft schools 
(Kunstgewerbeschulen) , of which at present about forty are 
supported by public money, and which embrace a great number 
of different day trade schools for different branches of art- 
trades. 

Before I conclude let me recapitulate the foregoing state- 
ments and at the same time institute a comparison between the 
German and the American schools. We may say that most 
German day trade schools had their origin in endeavors to im- 
prove the condition of small trades. They commenced at a 
time in which industry played no important part in Germany. In 
the same measure as industry developed, and still more when 
the state began to require capable technical workers of a middle 
grade, did these day trade schools also begin to expand beyond 
the limits of their first purpose. The next step is the division 
into two departments, an upper one for better trained technical 
assistants and a lower one for artisans. The imperial German 
labor law had an extremely favorable influence on the develop- 
ment of this lower department. But the manner of their origin 
proves that they were not meant to replace apprenticeship to a 
master or manufacturer; on the contrary, they more or less pre- 
suppose practical schooling in trade and industry, and make it 
their office to fill the gaps left by this purely practical schooling, 
to widen practical experience, to teach the working classes the 
science and art of their vocations, and as far as possible to give 
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them a business training. The system of apprenticeship is not 
dying out in Germany. Thanks to the imperial German labor 
law and the continuation and lower trade schools it has fostered, 
and thanks as well to institutions for the furtherance of trade, 
and the consequent increase in skilled production, apprentice- 
ship has gained in educational value not only in trades but also 
in industries. Schools that replace apprenticeship are rare in 
Germany. In Austria and Switzerland schools of this kind have 
existed for the last twenty years, but during these twenty years 
they have remained at a standstill. Nor can I discover any 
strong inclination in these three countries to spend public money 
on such schools. These countries have also kept the primary 
school free from specialized industrial education. On the other 
hand, during the last ten years we have been continually laying 
more stress on the introduction of manual training into the 
elementary schools, or, as I express it, on the transformation 
of textbook schools into working schools. In the Munich pri- 
mary schools we have in the eighth class five hours' wood and 
metal work a week for all boys, needlework and domestic science 
with teaching in the school kitchen for all girls. In many Ger- 
man schools, as well as in Swiss schools, and still more in Swed- 
ish schools, we find the demand of the Circular of the New 
York Education Department of February, 1910, to the effect 
that industrial arts of a more general character are to be intro- 
duced in the primary grades as well as in the grammar grades, 
more and more frequently realized. 

If I seek to compare German and American trade schools, 
I find that our higher trade schools most resemble your technical 
colleges. Only we must not forget that there is no transition 
contemplated from our higher trade schools to our technical 
universities, and that one or two years' practical work must 
either be presented or taken in special preparatory courses be- 
fore admittance to the school. 

Our numerous lower trade schools have no counterpart in 
the United States. The trade schools of the United States are 
generally intended to take the place of apprenticeship. The 
German trade schools on the other hand are intended, with few 
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exceptions, to make up for the deficiencies of apprenticeship. 
Only the trade schools for girls take the place of apprenticeship, 
because no good system of apprenticeship exists for girls' trades, 
such as millinery, dressmaking, cooking, kitchen-management, 
shirtmaking, etc., as it does for boys. If in Germany the system 
of apprenticeship should ever approach to a similar decay, then, 
in my opinion, there would be no other plan for industrial schools 
than the establishment of specialized trade schools for all trades, 
beginning at the close of the elementary school and extending 
over four years. For there are only two roads for the indus- 
trial education of the masses: either a good system of appren- 
ticeship, with trade schools that supply the wants of and broaden 
education, as do our Munich continuation schools, or specialized 
trade schools. There are no other means to this end. Capacity 
in industry and trade flourishes only on the soil of early, 
thorough, and many-sided technical, business, and civic training. 
If the public life does not give this, then the public school must 
give it, or industry will decay. The intermediate industrial 
schools recommended by the above-mentioned circular of the 
New York Education Department will perhaps help this result 
in the United States, but, on the other hand, they may grow 
unawares into specialized trade schools. Furthermore, the prin- 
ciples inculcated by the same circular for the organization of 
these trade schools are excellent, especially the three which de- 
mand "that the trade schools should absolutely abandon all col- 
lege-preparatory work, that all instruction in mathematics and 
science must be such as to be directly usable, and that trade 
schools must necessarily take on varying forms in different lo- 
calities." These trade schools then become admirable institu- 
tions for the affiliation of continuation and evening schools, 
precisely as they are in Germany. But before we proceed to a 
system of trade schools spread over the whole country and in- 
tended to replace apprenticeship, we should first make the most 
detailed inquiries as to the causes of the decline of the old 
system of apprenticeship and use every means at our disposal 
to stop it. For however good such trade schools may be, they 
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have, besides their immense cost, other defects which have so 
far considerably checked their diffusion in Europe. 

It is of course beyond doubt that at the present moment 
the German trade schools are of great use to German trade and 
industry. But it is not easy to determine to what extent the 
day trade schools have contributed to the development of Ger- 
man industry and commerce. It appears to me certain that 
they have not been the prime factor. 

I pointed out at the beginning that the number of men 
turned out by the Prussian higher schools for machine-building 
is far too small, even if one half were to join the ranks of in- 
dustry every year, to be of any appreciable influence. The 
middle trade technical workers required yearly by German 
industry must amount to at least tenfold the number now fur- 
nished by the schools. I can give you a still stronger proof 
of the truth of this assumption. In the course of this year the 
Bavarian government had occasion, for the purpose of reor- 
ganizing the building-trade schools, to make an inquiry in the one 
hundred and forty-three districts of the country as to the num- 
ber of independent builders. They asked what percentage had 
passed through the building-trade school. The number of inde- 
pendent builders in the one hundred and forty-three districts 
of the kingdom amounted to nine thousand four hundred and 
one. Among these there were only six hundred and seventy-two, 
or 7 per cent, who had passed through the entire curriculum of 
a building-trade school, and fourteen hundred and sixty, or 15^ 
per cent, who had taken single half-year courses. Thus nearly 
80 per cent of all independent builders had been to no trade 
school at all ; many of these had been to a higher general school, 
and many had enjoyed no other teaching than that of the pri- 
mary and continuation schools. 

Considerable influence on industrial education will probably 
be exercised by the continuation schools of the German Empire, 
which have recently undergone a remarkable extension. These 
schools are also supported by public money. Their influence 
is naturally greatest in towns and states in which their organiza- 
tion, like that of Munich, provides not only drawing and com- 
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mercial training, but also, by means of workshops, purely 
technical training as well. There can be no doubt that 
these continuation schools, which begin where the elementary 
school ceases and carry on the education of all youthful workers, 
whether apprentices or not, without exception, from their four- 
teenth to their eighteenth year, raise the standard of character 
in the masses, who without them would be mostly without 
secondary education. Thanks to these continuation schools, 
even the poorest and least favored by circumstances need not 
remain without further education. And thanks to the fact that 
the German continuation schools appeal to the vocation of the 
pupil and turn it to account as the starting point of education, 
every youthful workman can profit by them in his own particular 
calling. In states outside Prussia there is hardly a town without 
a compulsory continuation school. In the states of South Ger- 
many there is not a single exception. 

I nevertheless attribute the lion's share in the rise of German 
industry and commerce to other causes. Possibly one of the 
chief of these is the German character, with its tendency to 
reflection, its thoroughness, tenacity, and capacity for subordina- 
tion. Another cause is perhaps the German merchant, with his 
flexibility, his adaptability, and his zeal in the study of foreign 
languages and foreign conditions. A third cause may have 
been German poverty. Before 1870, when the German Em- 
pire became a great political and at the same time a great eco- 
nomic power, Germany was a poor country. Now nothing is 
better calculated to develop the innate forces of a people than 
poverty. The mental versatility of the Germanic races, Swedes, 
Norwegians, Scotch, and English, is possibly chiefly to be 
ascribed to the fact that they have been forced for thousands 
of years to strain every nerve in the struggle against fate. One 
of the best weapons that poor races possess for this struggle is 
their faculty of dispensing with things. The Germany of today 
has grown rich within one generation. It remains to be seen if 
it has strength enough, in spite of its wealth, to work and 
struggle in the sweat of its brow. History generally teaches the 
contrary. Yet our overpopulation and the tension existing 
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in all other civilized states may perhaps supply us with the same 
motives that we formerly owed to poverty. 

One factor, however, has Certainly been of eminent impor- 
tance in the development of German industry. That is the 
scientific training of German engineers; in other words, the 
serious scientific spirit that rules in our German technical uni- 
versities. In the great decisions of the battlefield it is the ca- 
pacity of officers and leaders, with their military discipline and 
their iron sense of duty, that turns the balance of the day. A 
small band with the right man at its head may cope with ten 
times its number under an indifferent leader. The same thing 
applies to the technical officers on the field of industrial fight. 
The scientific mind that guides the German engineers, which 
grew out of the German middle schools with their rigorous 
expectations and their firmly established school discipline, is 
a chief factor in industry, equaled only by the earnest German 
scholar, who devotes his life to the investigation of purely scien- 
tific problems in the laboratories of our universities, without 
regard to their practical possibilities and with no concern for 
material profit. When Professor Baeyer in Munich spent years 
in the attempts to make artificial indigo, before these attempts 
were crowned with such brilliant success, it was neither use nor 
money that stimulated him, but only the great problem of trans- 
forming inorganic substances into a color that had hitherto 
been a product of vegetable vitality. And among other eco- 
nomic causes it is certainly this spirit of unselfishness, of devo- 
tion to an ideal aim, that has led our technical officers of in- 
dustry to victory. 

We thus arrive at the conclusion that real scientific culture 
in union with that discipline of character which teaches thorough- 
ness and devotion to aims lying outside of ourselves are of no 
less importance for the industrial development of a country 
than technical training. Technical capacity alone will not suffice. 
In my opinion, the German day trade schools suffer from the 
fact that they pay almost exclusive attention to technical train- 
ing. I have already repeatedly remarked that the courses of 
instruction in "our technical day trade schools differ undesirably 
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from those of our eastern and western neighbors, in the small 
attention paid to civic education, which is to me identical with 
the formation of character. Among the answers given by Ger- 
man manufacturers to the inquiry of the German Committee 
for Technical Schools there is one which lays its finger on the 
essential point of all education : 

A far more important problem for the machine-builders' schools than 
the exact amount of instruction in the single branches is to develop the 
character and intelligence of the pupils. Teaching suited to the future call- 
ing must be regarded merely as a means to this end. We shall always be 
able to work successfully with men of character and intelligence, whether 
their schooling has led them further in one branch of knowledge or another. 
Knowledge learned at school can never be more than the simple rudiments 
of the knowedge gained by experience in special work. 

This lesson which a German machine-builder gives the com- 
mittee must be taken to heart by the German day trade schools 
and all the trade schools of the world. Technical instruction must 
be regarded in the first place as a means of character-training, 
and it must be supplemented by other forms of instruction with 
a view to making it as many-sided as possible. In the life of 
great economic groups and of nations there are moments, and 
they are the critical moments, in which neither knowledge nor 
skill, but character, decides the day — character that has learned 
to regard its own egoistic interests as of no account when their 
sacrifice is demanded by the welfare of the community to which 
we belong, the welfare of the service that we have chosen, the 
welfare of the subordinates intrusted to our care. 



